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TEXT: A four-ball friction machine was used for studying the effect of 
various antiwear additives consisting of high-molecular aliphatic esters 
and organic compounds of S, P, and Cl; The authors employed solutions of 
the additives (6 mmoles per 100 g) in highly pure mineral oil (viscosity — 
20.8 centistokes at 50°C). Of no use under heavy load were additives the 
effect of which was based on adsorption only (high-molecular esters and 
higher fatty acids).. Additives containing Cl (methyl esters of mono- and 
dichloro stearic acid, tetrachloro naphthalene, fractions of chlorinated 
paraffin) increased the critical load (CL) (the seizing load), and con- 
siderably reduced the wear under loads higher than CL. Additives of the 


_ types (RS), P and (RO) ,PS were found to reduce CL with increasing length 
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Author: Sanin, P. I., and Sher, V. V. 


Institution: Academy of Sciences USSR 


Title: Synthesis of Some Organophosphorus Compounds and Investigation of 
Their Effect on the Properties of Mineral Oiis : 


_. Original 
Periodical: Dokl. AN SSSR, 1956, Vol 107, No hy 551-553 


Abstract: The Ba- and Ni-salts of _(RO)ePSSH acids (Z), disulfides of the type. 
/{RO)oPSS/p (II), and /(CygHp70)2P00/pBa (III) have been synthesized 
and their effect on the properties of mineral oils has been inyestl- 
gated. The following I have been prepared (R, bp in ° C/m, and 
af° are indicated in that order): nCW8g, 121.0-122/2.5, 1.4940, 
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n-CgH}7), mp g.5-80.5°. The substance, R, mp in °C, the effe 
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Application. Treatment of Natural Gases and Petroleum. 
Motor and Jet Fuels. Lubricants. 


Abs Jour: Ref Zhur - Khimiya, No 1, 1958, 2614 
Author + Sanin, P.I., Chernyavskaya, L.F., Foyt, I.F. 
Inst so - : oss ; . 
Title : Proéédure of Determining the Corrosive Properties of 
Lubricating Oils. : : ; 
Orig Pub : Zavodsk. laboratoriye, 1957, 23, No 6, 696-697 
Abstract : The modifications. which the authors have made in the me- 
thod of Yu.A. Pinkevich, for determining the corrosive 
properties of lubricating oils, have ameliorated the ten- 
perature conditions of the test and have made it possible 
to carry out determinations of the corrosive properties 
of light oils. In the modified apparatus the metal plate 
is maintained at 140° throughout the duration of the test, 
which accelerates the corrosion process by two times. A 
drawing of the apparatus is included. 
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investigation indicate that the optimum concentration = =“ 
of the additive DF-1 is about 3% Other tests concerned 
the effect of the additive on the oil MS-20 with regard rad 
to its stability to oxidation heoge 4953-49), and its 
tendency to lacquer formation (GOST 6049-51) (Table 4). 

The acid number of the samples containing the additive,: a 
after testing in the device PZV, were considerably lower oS 
than for oils not containing the additive (Table 5). ees 
Practical experiments were carried out on the one-cylinder 
engine IT-9-3 @evisedby VNIT NP)under the supervision of 

vy. F. Pilippova. Results of these tests are given in. 

Table 6. Table.7: the effect of the additive on the | 
solidification point of the oils; Table 9: the effect of 
complex additives on some properties of the oil MS-20° 
(containing 3% of the additive). There are 8 Tables and 
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TITLE: 
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TEXT: Comparative studies of adsorbents of the 
to separating aromatic and 8 compounds contained 
in the oil fraction (325-375°C) of the Romashki petroleum. 
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The Interaction of Taioorganic and Thiophosphoroorganic Additions to. 
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‘anti-wear admixtures. to oils containing sulfur-, phospkorus- and. chlori 
compounds are widely applied. The functional limits of their action is 
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non-polar fraction of bright stock and their interaction with chromium= 
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phosphite jabeled by P2* and $32 have shown that phosphorus reacts more 
intensively -yith steel than sulfur, At 20°C it is bound in the amount 
of 4.2 mg/om~. At 140°C and higher the decomposition of tributyltri-- 
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So a (3) the same acter hycrOgepel >"! 
C/i mm; (15) ene 


sO 5 
ay: c/5 mm; 
. {5 ethylene; (15) polethylene, free —_ 
card 1 7 ‘ oan ; ; ‘ 


5) pararrins CM) 
(1) iecane;: (2) n-hexadecane; (3) paraffi 
are: (1) n-de an 
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(16) eyclohexylbenzene; (17). eyelohexyl toluene; (18) 
para-di(tertiary-butyl )benzene; 
dicye lopentyl-para-xylene 
exylindan; 


(20) 


pentylbenzene ); (21) dicyeloh 
(1-cyclohexyl-!-hexyldecane); (23) | 


cyc lohexy lbutane 
tetralin; 
26) isopropyldecalin; 


28) di(secondary-butyl )tetralin; 
(30) n-octyltetralin.— 


methylbutyltetralin; and 


experiments confirmed the rule that for hydrocarbons ~ ae 
the slope of the viscosity-vs-temperature 
increases With the increasing Pe a sie 
and the slope is espectally steep 
Streizht-chain aliphatic hydro-. 
their yviscosity-vs-tem- ~ 


of a given type, 
(7 = r(t)), curves 
mo ecular weights, 
at low temperatures 
earpons nermit the study of 


perahiure characteristics most cleurly. 
ds whose 
temperature characteristics become 
with the increased number 
Polyeyelic hydrocarbons , containing 


branched aitphatle compoun 


pronounces 
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(24) n-propyltetralin; abe 
(27) secondary -butyltetralin; . 
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(19) eyelohexylindan; 
(1,4-dimethyldicyclo- 
(22) dinexyl- 


(25) isopropyitebraling: (2850) 


(29) 2,2,4,4-tetra- 
The 


Then. follow 
viseosity-Vvs- 
less clearly 
of branches. 
two condensed 


@ 


rings; 
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of which one is aromatic, 
respect. polycyclic hydrocarbon ee ge 
pavulfla alkyl groups, show. the UveSe ms, 
Generally, the Longer dec tslve 
Lo the effect of theiv 

of straight 
higher t of branche 
crystal ' ature of t 
inereas ing number of High-d 
cants must nave &¢ y-vs-temp 
teristics and preserve their fluidity at. low 
temperatures» In other words, they must combine the 
properties of normal and yso-paraffins. This means? 8. 
that the hydrocarbons must have the degree of peanching 3 
necessary to lower the crystallization point to a desired 
level but no more. There are 3 figures; 3 tables; and 
5 references, + Soviet, L U.K. The U.K. reference {gr 
West, H. 2.» J- Inst. Petrol., Jt, Ne ag8, 781, 
306 (1943) ve . 
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Institute of Petrochemical Syn 18 ot mokeskoge sinteza: 


Seiences of the USSR (Institut nef 
AN SSSR) fig 


ASSOCIATION: 
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AUTHOR: Sanin, P. I. 


cant EE CE 
> 


TITLE: Conference on Chemistry and Application of Organo- 
phosphorus Compounds ae oe eae : 


PERIODICAL: Khimiya 1 tekhnologiya topliv 4 masel, 1960, Nr 3, 
p 71 (USSR) © . e ; 


- ABSTRACT: At the end of November 1959, the Second Con 
Chemistry and Applic 
was held in -Kazan'. 
Institute of Kazan’, 
Sciences of USSR (Khimic 
filiala AN SSSR); 
Chemistry (Kazanskiy 
The first conderence was held in Decem 
on the first conference, published by 
Sciences of USSR; Moscow, 1957 {khimtya L primenentye _ 


Posfororganicheskikh soyedine7 1} Trudj| pervoy konfer- 


Card 1/2 entsii. 1zd. AN SSSR, M., 1957) faking an active 
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. ras ae $/065/60/000/008/003/007 
15. 6600 . EO30/E4120 00 Os 
: AUTHORS? Sanin -; Shepeleva, Ye.S. and Kleymenov, B.V- 
TITLE: | Some, Data.on the Activity of Additives Containing the 
cc13\croup ee 
‘PERIODICAL: Khimiya i tekhnologiya topliv i masel, 1960, No.8, 
mat! pp. 24-28 oF Che eae ig ee 
TEXT? It has been shown that molecules containing phosphorus and oe 
CClz groups are exceptionally good friction-reducing additivesunder i 
high loads.  preamably this is due to the formation of phosphides (\/-" 
and chloride layers on the metal, It is not merely the presence of : 


chlorine which imparts activity, since monochloro-alkanes are not 


particularly effective, but the ccls group as a whole. This .group 
is known to be particularly reactive, as in the action of 
electrophilic or copper reagents, and in the formation of 
1,5,5,6,6,10-hexachlorodecane from 1,1,1,5-tetrachloropentane. 


“The base greases\had a kinematic viscosity of 20.8 cs at 50°C. The 


trichloro compounds were formed by. the polymerization of ethylene in 
the presence of carbon tetrachloride and were added as 6 times 


millimolar to the grease. The greases were subjected to the four- 


ball test. Firstly, the effect of the trichloro group was shown by. ee 
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a 


-with a,a,a,w tetrachloro-alkanes which had critical loads. from 


- that of CCl,, which is active, and of monochloro-alkanes, which are 
relatively A eactive: Secondly, the addition of phosphorus was 


82512 


5/065/60/000/008/005/007 
E0O30/E412 


Some Data on the Activity « of Additives. Containing: the cls. Group 


comparing the base grease, which had a critical load of 64 eas. 


100 - 110 (Ce was as high as 130 kg). | This behaviour is analogous to 


shown to increase the surface activity/still further, as shown by S 
comparing the methyl, trichloro and chloro ethylethers of oe 
methylphosphonic acid (critical loads less than,170 kg), and the Vv 
trichloroethyl-diethyl ether of phosphonic acid? (130 kg). 


Increasing the additive concentration fourfold had no effect. 


Increasing the number of CClz groups produces further striking 
increases in the high-load properties and in fact no critical loads 
could be observed with tri (trichloroethyl) phosphate and 

tri. (trichlor-tert. butyl) phosphate, and the mark was only 8 mm 
in diameter at 300 kg load (30000 kg/cm? pressure). Smaller 
variations in activity and thermal stability were dependent on the 
position of the cCls group in the molecule, There are 3 figures, 
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$/065/60/000/008/003/007 
. -B030/E412 eo 
Some Data on the Activity of Additives Containing the Cols croup 
3 tables and 11 references: 5 ‘Soviet and 6 English. : 
ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR __ 
(Institute for Petro-Chemical Synthesis, AS USSR) | 
eS ee 
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eweceees : i nay yd 


. PERIODICAL: » Referativnyy zhurnal. nas yay no. 17, 1961; 472 - - 473, 


£ - + @9Lh7 
AS LGbo | 8/8 61/000/017/1 49/166. 
ae B17 /B138 . 
1.9700 ; oan tee 
AUTHORS: Sanin, P. I., Shepeleva, Ye. S., UL! yanove, heey Mlegmenor, 
Ye. V. g oo , : : Sees 
TITLE: Effect . Oy: Bun eneses lubricating oils additives.on frictional 
wear ; ; Nee 


abstract 17224-(Tr. 3-y Vses. konferentsii po treniyu i 
iznosu v mashinakh. M., AN SSSR, v. 3, 1960, 234 - 239) 


TEXT: The relative effect on the seizing load (sz) Gna 6h the wean oe Aes 
number of Cl-, S-, and P-containing additives was studied on a 4-ball =. 
friction machine. The additives were tested in the solution of a highly 
refined mineral oil with a viscosity of 20.8 cst/50 C at a concentration 

of 6 moles of additive per 100 g of oil. Oleic and stearic acids, as 

well as methyl stearate, did not. change the character of the wear-load — 
curve, nor increase the SL of the pure oil (69 kg). SL were determined for 
the following additive solutions (in kg): methyl dichlorostearate, 126; <=, 9% 
A i a are 126; chlorinated paraffin CoH 51ohs -793 much: o©- a ee 
Card 1/2 
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§/081 Bifbo0 for 49/66 
Effect of synthetic lubricating... . Bi17/3138 


higher éuierineted paraffin CoeH yg oly »(n- C5H 75)5 P, 110; Orion a 


68 i (Cy #0) 3P0, 102; (0,88), PS, 69. An ee eae of 1, 2, 3, and 4” 
Ss pore a aia from (c, H 9°) 3 PO to (¢,8,5); PS reduced the SL, but | 


decreased the wear with loads pee SL. Particularly high SL were obtained ee ; 
for compounds with molecules containing P and CCl, groups: (Cc, H 5°) gP(0)ccl, 
(the SL is 2.5 times higher than for pure oil), (Cc1 cH, Q) 3P fs s00) 


and tri~(trichloro-tert-butyl)-phosphi te (sL> 300). At “iz same time — 
these compounds reduce wear with loads above SL. [Abstracter'! s note: 


Complete translation. ] A a : 
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| PETROV, Al.A.; SERGIYENKD, 3.R.; TSEDILINA SAN 
ry eihe, » A.L.; ele? 
Ye.A.; NECHITAYIO, W.A. eee eed ETISEATA 


Synthesis and properties of high molecular ae pht: 
Syn ( wetght hydrocarbons of 
mixed structure. Report No, 1: Synthesis of hydrocarbons of the 
composition C,,. Isv. AN SSSR Otd. khim, nauk no.10;1846°1852 0 


160. (MIRA 13:10) 


1. Institut geologii 4 pasrabotkt goryuchikh iskopayenyich Akademii 


nauk SSSR, 
= (Hydrocarbons ) 
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g/9/60/o0n/o11/013/016 
B be oie, aa 


| BO13/B054 
AUTHORS: Nechitaylo, N. As, Tolchinskiy, I. M+» Sanin,; -P. Ts: 
3 ah SEY 9 Re he ae: wea pray cceme ere 
TITLE: | Use of Thermal Analysis to Study the Destruction of Polymers 


“PERIODICAL: Plasticheskiye massy, 1960, No. 11, PP» 54-57. 


TEXT: The present paper gives heating curves for some polymers in -the 
temperature range of from 20 to soo - 900 C, and discusses. the possi- 
pility of using thermal analysis for the study of destruction processes . 
with the aid of the results obtained. Three polyethylene samples and one 
polypropylene sample of high molecular weight were investigated. The heat-. ah 
ing curves for the samples were plotted by a Kurnakov automatic recording f 


photopyrometer. On heating the samples in the absence of oxygen in vacuo 
or an inert gas medium, only those thermal effects were fixed which were ae 
connected with the melting of crystallites (Fig. 4), It was found that hee: 
the transition from, the elastic-amorphous to the viscous state took place code 
in the range of 350. - 550 C, and - as expected - was not accompanied by 
a thermal effect. The curves plotted on heating the samples in the. presence 
of oxygen looked differently (Figs. 2 and 3). Both endothermic and exo- 
"Gard .1/2 ; 
as 
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= 


Use of Thermal Analysis to Study the 8/191/60/000/011/013/016 
Destruction of Polymers - BO13/B054 rare 


thermic effects can be observed on these curves; they correspond to the 


reactions of oxidation and destruction of polymers. A table gives the 


temperatures of phase transformations for polyethylene and polypropylene 
Samples. The more or less similar thermograms (Figs. 2 and 3) indicate a. 
similar character of high-temperature oxidation and destruction of the 
polymers examined (Refs. 3 and 5). The thermogram for the amorphous poly- 
propylene fraction has a Slightly different form. Except for this frac- 
tion, all thermograms show more or less: distinctly marked exothermic ef- — 
fects in the region of 200 C. On the basis of the heating curves examined, . 
thermal analysis seems to be a suitable method of studying oxidation and 
destruction of polymers. It may be assumed that with the aid of thermal 
analysis it will also be possible to determine the efficiency of stabilizers 
of the antioxidant type. This should facilitate their efficient choice for 
polymers of various types. V. A. Kargin and T. I. Sogolova are mentioned. 
There are 4 figures, 1 table, and 14 references: 8 Soviet, 3 US, 

1 British, and 1 Italian, om 
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. 8/510 go/ot4/000/001/008 
D244, D307. 


AUTHORS: Topchiyev, A. V. Nifontova, 5.5. Musayev,- T A. Sanin P; 
te Suchkova, ALA., Sushchik, R.Ya., and: wide oa NN. 


TITLE: Method of isolating aromatic nyarocar tone. from medium — 
(kerosene) fractions of petroleum 


SOURCE: Akademiya nauk SSSR. Institut nefti. rruay, Ve 14, 1960, 
Khimiya nefti, 12 -.57 


TEXT: Results are given of the separation.of crude Romashinsk BGicon 
leum into distillation fractions, separation of aromatic hydrocar— — 
--bons from the 175 -— 300°C fractions, separation of the aromatic frac— 
tions into structural types and a study of group-structural composi-- 
tion of the monocyclic aromatic hydrocarbons. The crude material was. 
from the Aktashsk area, ‘Mikhaylovek level, (depth 1583 - 1585 m). 


ee or the crude oil were as follows: q70 0. ce flash point 


35° C, viscosity 7.13 cs at 50° Cc, and 2. 84 cs at 100° C; wax: content - 
4.9 % melting point of wax 50°C, content of silica gel resins ~ Je 86° 
Dy, ay gtian content 2. 2. fs elemental ; Compons tren 0 84. 85 %, H 
. Card 1/3 : cc So eee 2 ee 
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: os — $/510 go/o14/000/001/008 
Method of Stating aromatic eee D244/D307 ; 
12.85 %, N ots. %, 0 0.26 4 and S 1; 83 -%. It was shown that narrow . 
fractions of aromatic hydrocarbons can be separated by silica gel .°. 
chromatography from a broad aromatic fraction from the 175 - 300° © 

oe Individual hydrocarbons were oxidized with a 30 % solution of - 
H,0 2 at 75 - 80°C. It was shown that the hydrocarbon components are 


not oxidized under these conditions. However the aromatic fractions 
having no? from 1.4950 to 1.55 underwent desulphurization. It was | - 
possible to use home produced 41,05. to separate: quantitatively syn- | 


' thetic binary mixtures of monocyclic ‘and bicyclic hydrocarbons, The — 
napthene aromatic hydrocarbons of the type: cyclopentyltoluene, teen. 
- tralin and indane mixed with tertiary iso-butyl-o-xylol were not — 

well separated under the conditions used. The optimum conditions for: 
the Ay0z separation of the aromatic fractions into monocyclic and bi- 


cyclic hydrocarbons were: Oil charge 30 g, column height 2 m, (con- 
posed of threé parts) the diameter ddcreasing from 53 mm at the. top. 
to 20 mm at the bottom. Iso-octane,- ‘Uenzene and iso-propyl alcohol 

were used as\éluents. ‘The hy Eyer ocar ten compositon of the 175 300°C | 
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He tho of isolating aromatic eee - D244/D307 | 


cut of the. Romashinsk crude oil: was as follows: Monocyclic aromatics 
hydrocarbons 13. 11 %, vicyclic aromatic hydrocarbons 3.01:°%, mixed . 
aromatics 0.7 %, hexamethylene hydrocarbons 6.4 %, pentamethylene 
hydrocarbons 11.5 %, normal paraffins 17.5 %, iso-paraffins 41.2 . 
and organic compounds of S 6,58 %. Examination of the uv’ spectra of. ener 
the narrow fractions obtained from the broad aromatic fractions hav~ owes 


ing ee = 1.49 - 1.50 and 1.50 = 1.51 established that they consist 


aay, of. tetrasubstituted alkylaromatic By ae Oc eNPOne ay ‘There are 16 
figures and 3 tables. 
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= 8/510/60/014/000/006/006 — 
_ Synthesis and properties of anti-wear ... -D244/D307 tia ae 


Esters ccl, P (OR), increased the critical load to.a value more than 


twice of that for the base oil and decreased. the wear. considerably 

in the region of high Loads. It was established that the specific... 
activity of the compounds containing cols group is due to a high — on 
reactivity of Cl in the group with metal surfaces, on which a chlo- © 
ride film is formed. The wear reducing properties of additives of 9°. 
the CCl, P (OR), type is due to the simultaneous action of the reac- 
tive Cl and P resulting in the formation of chlorgde and phosphide = 
Tilms on the rubbing metal surfaces. There are 12 figures and 9 ta- - 
bles. ae ee ep cus nats 


. 
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AUTHORS : Sanin, P.Iey Shepeleva, Ye. ‘Ses and others - 2 
- TITLE: . Some data about the activity of compounds containing 


the-CC1,- group - 


PERIODICAL: Chemie a ‘chemické ‘technologie, ‘prdulee technicks 1 ote 
hospod4fské literatury. Vol.18, No.2, 1961, page 78y:¢ 
Abstract Ch 61-1070 (Khim. Tekhnol. id eal 1960, ‘i 
VIII, Vol.5, No.8, pp. 24-28) 


TEXT: The-antiabrasive action of compounds containing the 
above group was determined and compared. It was shown that in = - 
analogy: to the tetrachloroalkanes, the activity’ is caused: ‘by - the | 
relatively high lability of chlorine, which forms'a chloride film 
on the surface of the metal. Greater activities are displayed 

by compounds which in addition to <CCl contain ERD EPHOENS such 
as the esters of: trichloromethyl-phosp! inic acid. ; 
3 diagrams, ‘3 tables, 11 lit.references, Fi 


Seng 


“ ee 


{abstractor's note: ‘This’ is. a cone translation. 
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KLEYMENOVY, B. Tes SANIN, PI. 


eon AS ae ee 
Mobile table for a microscope measuring the wear of steel 
balls. Zav.lab. 26 no.7:864-885 '60. . (MIRA 13: 27) 


1. Institut neftekhimicheskogo sinteza Akademii nauk SSSR. 
(Microscopy) (Ball bearings--Test ing) 
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AUTHORS: - Sanin, P.I., Petrov, Al, A, Sergiyenko, 3.R. Nikitskeya, Ye.A. 


TITLE; : The Viscosity Properties of Sonia elie Hydrocarbons of the Composition’ Tet 


. PERIODICAL: Zhurnal prikladnoy Khimit, 1960, Vol 33, Nr 4, pp 919 ~- 930 


TEXT: The viscosity properties of 22 hydrocarbons of the- composition Cox were 
etudied within the temperature range from. 150 to -40°C, The results are ‘shown in: 2. 
tables, The study of viscosity properties of bicyclic and tricyclic hydrocarbons of. 
the composition C. ‘oh containing isolated hexamethylene and benzene rings showed that the — 
transition from afi aliphatic hydrocarbon not containing cycles to mono-, di- and tri- 
cyclic hydrocarbons (by substitution of the hexyl group by a hexamethylene or benzene 


ring) is accompanied by an increase in the viscosity and a deterioration of the temperatur’ ‘e. 
dependence of the viscosity. Bicyclic aromatic hydrocarbons containing methylated benzene: pe 


rings are distinguished by a considerably higher viscosity than the corresponding © hydro- 
carbons with non-methylated benzene rings, -Naphthene hydrocarbons formed during hydro- 


genation of aromatic hydrocarbons, which do not contain alkyl groups in the benzene ring, ~~ 


have a higher viscosity and a correspondingly weaker temperature dependence than the 
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initial aromatic hydrocarbons. The opposite is observed in the case of hydrogenation. gees 
of aromatic hydrocarbons containing methylated benzene rings, -In this case hydrogenation: : 
leads to a decrease of viscosity, which is especially considerable for. hydrocarbons with bL 
disubstituted rings; the temperature dependence. of viscosity improves correspondingly... lone 
The phenomenon observed, which was noted earlier for condensed polycyclic aromatic hydro-. 


There are: 3 graphs, 3 tables and 20 references, 9 of which. are Soviet, 5 English;..3 
American and 3 German a 7 eye gto 


ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR 4 Instd 


goryuchikh iskopayemykh aenthesin oe 

the AS USSR and Institut al Fuels of” 

the AS USSR) : 
—_—_________the_AS USSR 
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AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT: 


517306 ae) : cera 


(Cc 24) investigated here may be divided into 2 groups: 1) 
without substituents on the ring (Table 1, Nrs 1-5); 2) with 
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- Sov/20- 130-2- core ae 
Sanin, P. L, ‘Petrov,. race hes Sergiyenko, 5S. Beis. Academician a8 
“AS furkm SSR, Nikitskaya, Yeo A. 


Picceeity spent iaw of Ainjicaronatic Hydrocarbons and . 
Their BYSrOcoREt ed. Analogs 


Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 2, pp 338 ~ “340° 
(USSR) 


An investigation’é ef the: viscosity. of aromatic ayavocesbone $e es 
containing isolated benzene rings, and their hydrogenated 
analogs, showed (Table 1) thet the change in viscosity on 
hydrogenation considerably depends on the structure of the — 
hydrocarbons. Hydrogenation of. certain structures reduces 


the viscosity extraordinarily. The aromatic hydrocarbons {| ye 


methyl groups on the ring (lrs 6-8). Hydrogenation (or trans~ — 
formation of aromatic into naphthene hydrocarbons, respecti- 
vely) of the hydrocarbons of the 1st group increases the 
viscosity, and causes a higher viscosity increase with de- 
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‘ereasing temperature. - According “to the data. ‘obtained by. oe 
the authors, this known phenomenon also applies to polycyclic 
‘aromatic hydrocarbons with isolated benzene rings (with- — 
out alkyl groups as substituents on the ring). Hydrogena- 
tion of bicyclic aromatic hydrocarbons with methyl groups 
on the benzene ring (Hrs 6- 8) produced naphthene hydrocarbons 
with considerably lower viscosity than that of their initial 
substances. The viscosity decreased more in the hydrocarbons 
with 2 methyl groups on the ring. This dependence is con- 
-trary to that observed in hydrocarbons without substituents 
on the ring. Table 2 shows comparative data of the viscosity 
for both types of hydrocarbons. . The above phenomenon is of | 
general importance to the dependence of viscosity of hydro- 
carbons on their structure, It also renders possible a new 
interpretation of some results of hydrogenation of aromatic 
petroleum fractions. Thus, the viscosity of synthetic poly- 
cyclic aromatic hydrocarbons consisting of condensed benzene 
rings is reduced by hydrogenation while the viscosity index 
rises. The contrary applies to hydrogenation of aromatic. 
Card 2/3 hydrocarbons containing isolated benzene rings (Refs 1 12)0 
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Viscosity Properties of Alkyl-aromatic Hydrocarbons and a $01/20-15002- 26/69 
Their Hydrogenated Analogs 


The data cbbalued by the authors make it nosaibie. to assert 
that the viscosity on hydrogenation of the higher-boiling | 
petroleum fractions may also be reduced by the presence of 
polycyclic aromatic hydrocarbons with isolated benzene rings 
containing alkyl- (methyl-) groups on the ring. The cause 4] 
of the viscosity change of some types of aromatic hydrocarbons | 
on hydrogenation is unknown and must.be investigated yet. 

There are 2 tables and 4 referengen; 3 of which are Soviete 


va 


_. ASSOCIATION: Institut. neftekhimichaskogo ‘ginteza Akademii nauk SSSR (1a- 
stitute of Petroleum-chemical Synthesis of the Academy of 
Sciences, USSR). Institut geologii 1 razrabotki goryuchikh 
iskopayemykh Akademii nauk SSSR (Institute of Geology and 


the Working of Combustible Minerals of the Academy of Sciences, — 
USSR Paar hs 


SUBMITTED: . September 22, 1959. 
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_ AUTHORS: oe Sanin, P. I.,-Voronkov, Ms Ge, Shepeleva, Ye. Sc Ionin, B. I. 
» PITLEs The Interaction Between Dialkyl-phosphorous acids! ana Quinones | 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 1, pp. 145-148 — 


. TEXT: The organophosphorus compounds are highly active as additions to lubricat- 


-. organophosphorus compounds which are, amongst: other things, also anti-oxidants,- 


_take place in two ways and lead to: a) esters of dihydroxyphenylphosphoric 
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ing oils (Refs. 1-3). Some derivatives of dithiophosphorous, phosphoric, and _ 
phosphorous acids belong to them. The authors have taken the troubi. to obtain. - 


which hinder the oxidationlof hydrocarbons by atmospheric oxygen. Thus, the .— 
authors tried to add acid esters of the p osphorous acid to the quinones. The 
reaction of dialkyl-phosphorous acids or phosphites with p-benzoquinone can at 


acids (I) and (II), or b) compounds in which phosphorus is bonded with oxygen 
(III) and (IV) (Ref. 11). The authors have established that dialkyl-p-oxy- 

phenylphosphates are formed on the reaction of dialkylphosphorous acids with 
p-benzoquinone. As a result, the phosphorous group adds to the oxygen atom of the 
benzoquinone (see scheme). This addition is accompanied by a conversion of the 
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The Interaction Between Dialkyl-phosphorous Acids ‘and s/020 Ga/is2/01/s9/064 
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quinoid structure into a benzoid eiructise. The reaction between. dialkylphospho- 
-rous acids and o-naphthoquinone is similar. Table 1 shows the melting 
temperatures and the results of analyses of the compounds produced. They are 
crystalline substances, soluble in aqueous alkali solutions. They give the 
‘characteristic color reaction for phenylhydroxyl with ferric chloride, but. no 
reaction for the carbonyl group. The hydrolysis of the substances obtained 

with HCl (1:1), and the saponification with alcoholic alkalis at 40-50° gives a 
yield of 80%. All compounds produced contain only one hydroxyl group. On the . 
basis of the ultraviolet absorption spectra the authors have stated that esters 
of p-oxyphenyl-phosphorous acid are concerned. As can be seen from table 2, the. 
absorption maximum of the products is shifted towards short waves, and agrees. 
with the maximum of dimethyl-p-methoxyphenylphosphate. Thus, the results given. 
above show that the said substances are really dialkyl-p-oxyphenyl phosphates 
(see scheme). The following were also quoted: V. S. Abramov, A. N. Pudovik, 

Yu. FP. Kitayev, and G. Pamennyey es There are 2 tables and 18 references, 

10 of which are Soviet. ; 


"ASSOCIATION: Institut nerteliialolsekonc. sinteza Akademii ‘nauk SSSR (Institute 
of Petroleum-chemical Synthesis of the Academy of Sorenoees USSR 


Card 2/3 


ae 


SE uP CY SP : Ecpoeupcdat | Bes [Ey eset al eT A ga ARO ea SiR a an 
Coes nenne eee eleriieel nant een nT ane ea eee ee 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001447120008-4" 


_BEPROVED: FOR RELEASE: (07/13/2001 CIA-RDP86-00513R001447120008-4 


TOPCHIYEV, A.V.,akauemik; NIFONTOVA, 5. 8.; MUSAYEY, 1.4.3 SAUIN, P.I.; 
SUCHKOVA, A. Aes SUSHCHIE, R. Tari CHEKALOVA, H.N. 


Method of separating aromatic iydsodarvoua form middle . (eccétae). 


petroleum fractions. Dokl. AN SSSR 134 no.6: 21378-1380 0' 160. — 
fs aes ; (mms 13210) 


1. Institut ST ne ‘sinteza Aindemit nauk. SSSR, 
_ (Bydrocarbons ) Rcareneretan analysis) 
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FEDYNSKIY, V.V., doktor fiziko~matem. nauk, red.; LEVINSON, V.G., kend. 
geol.-mineral. nauk, red.; TOPCHIYEV, A.V., abéd. NAGIYEV, M.F., 
akad,, red.; SHUYKIN, N.I., red.; MIRCHINK, M.F., red.3 TREBIN, F.A., 
doktor tekbn, nauk, red.; SANIN, P.I., doktor khim, nauk; SUKHANOV, 
V.P., inzh., red.; PANOV, V.V., kand. tekhn. nauk, red.; IONEL', A.G., 
vedushchiy red.; ZARETSKAYA, A.I., vedushchiy red.; FEDOTOVA, I.G., 
tekhn. red. . : Sta 


é i (Reports of the International Petroleum Congress. 5th New York, 1959] 
Doklady V Mezhdunarodnogo neftianogo kongressa, New York, 1959. Mo= — 
skva, Gos. nauchno-tekhn. izd-vo neft. i gorno-toplivnol lit-ry. 
Yol.i. [Geology and geophysics] Geologiia i geofisika. Pod red. V.V. 
< Fedynskogo i V.G.Levinsona. 1961. 382 p. (MRA 14:9) 


1, International Petroleum Congress. 5th, New York, 1959. 2. AN Azer— . 
| baydzhanskoy SSR (for Nagiyev). 3. Chleny-korrespondenty AN SSSR (for 
' Shuykin, Mirchink). : 
(Petroleum geology) (Gas, Natural—Geology) 
. (Prospecting—Geophyaical methods) 
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KREYN, S.E., red.; SANIN, P.I., red.3 MONASTYRSKIY, V.N., red.; EMINOV, 
YewAey red.; LEVINA, Ye.S., vedushchiy red.3 TITSKAYA, B.F., 
vedushchiy red.; POLOSINA, A.S., tekhn. red. 


[Additives to oils and fuels; papers read at a scientific and 
technical conference] Prisadki k maslam i toplivam; trudy nauchno- 
tekhn. soveshchaniia, Pod red. S.E.Kreina i dr. Moskva, Gos. 
nauchno-tekhn. izd-vo neft. i gorno-toplivnoi lit-ry, 1961. 394 p. 


(MIRA 14:11) 


1. Vsesoyuznoye nauchno-tekhnicheskoye soveshchaniye po prisadkam 
k maslam i toplivam, 1960, 2. Institut neftekhimicheskogo sinteza 
AN SSSR (for Sanin). 3. Vsesoyuznyy nauchno~issledovatel'skiy in- 
stitut po pererabotke nefti i a i polucheniyu iskusstvennogo zhid~ . 


a topliva (for Monastyrskiy 


Fuel—Additives) (Lubrication and lubricants—Additives) 
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Investigation of additives of the type of petal dielky) 


PITLE: . 
_ aithiophosphates 
PERIODICAL: Referativnyy ghurnel+ Khimiya, 20+ 55 19621 5309 
ee abstract 5M230 (sb. "Prisedks k maslam i goplivam™s 
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N.9708 : 
AUTHORS: Bhepeleva, Ye. 85 Senin, Pe Ie 
TITLE: Organo-phosphorus chloro-compounds as weac-inhibiling” 


additives under conditions of zeetkene friction ; 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 542,. ee 
6H264 (Sb. "Prisadki k maslam i toplivam". M., oo as 
Gostoptekhizdat, 1961, 67-70) a 


PEXP: Additives for lubricating oils which contain P and the ‘cl. group; 
such as phosphate esters qontaining CCl, in their (alkyl) | ester groups, 


and the esters of trichloromethyl | pibaphinite acid, are found to be very 
effective. A technical synthesis of dibutyl trichloromethyl phosphite | 
(I), suitable for large-scale operation, has been developed... 1 mole. of. 
the tributyl phosphite and 2 moles of CCl, are refluxed for 6 hrs, the 


excess of ccl, and the by-product (butyl chloride) are distilled off. in. 
a vacuum of 30 mm Hg, and the residue is distilled in a vacuum of 3 mm Bg) 
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to give a fraction of technical I: a oe yield (n” Oy 1. 4580, 4 1°. a 19965 


Cl found 30% as against 34. 1% theoretical yield). -fechnical I is the 
antiwear additive Xacpsp -40 (Khloref-40), which gave positive. test-benc 
results as a transmission oil additive. labs eeater Pt nots: Complete 
translation. ] are Oe o. oe 
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1G CO 
AUTHORS: _Sanin, P. I., Shee Vo Vey Chernyavekaya, De Fey “Welent 'yeve, 
Ne Ves G ul hoded, I. S- 
TITLE: Dialkyldithiophosphates of metals as satisostdanta ‘for 


lubricating oils 


7184 (Sb. "Prisadki k maslam i toplivam". M., 
Gostoptekhizdat, 1961, 85-94) 


TEXT: The influence of dialkyldithiophosphates of metals of different : 
structures (in the form of industrial additives O@-1 (pF-1), &G-2 (a2) 
AO-5 (pF-5), AO -8 (pF-8),46 -9 (pF-9), &8-10 (pF-10), 4B-11 (pF-11), | 
and 40-12 (DF- 12)) on the oxidation of oil AC-8 (Ds-8) (from sulfur- - 
containing petroleums) and its hydrocarbon fractions, separated 
chromatographically, was investigated. Oxidation of the oil was determined : 
from oxygen absorption in a closed system. The anti-oxidant action of the 


 dialkyldithiophosphates in the pare tiin nape mene fraction was considerable 


at test temperatures of 120-150 
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‘additive and falling as the temperature rose, to reach a negligible value |” 
at 200°C. The additive DF-1 (barium dialkyldithiophosphate with the alkyls. 
Co 9-Co4) was found to be the most powerful anti-oxidant, having an se aud t 


effectiveness roughly equal to that of ionol. In the paraffin-naphthene =! |. 
fraction the additives of sulfonate type net (aznii-4) washing . 


component of a3Huu—-5 (aznii-5) and. WMC, PMS,,)) and of alkylphenolate 


type (BHun HT-350 (vnii np-350)) did not greatly reduce the rate of oxida-: 
tion. Much more active in the same fraction of oil were the additives of | 
alkylphenolate type, which also contain sulfur or phosphorus in the form sit 
of sulfides and dithiophosphates (uwatum-339 (tsiatim-339),Wapanokc -56A 
(Paranox-56A), BHM HT-360 (vnii np-360), BHWM HT -361 (vnii np-361), oS 
UT -22x (IP-22k), although their effectiveness was lower than that of geese 
additive DF-1. The additive DF-1 did not reduce the rate of oxidation of .- 

oil DS-8, which contains natural inhibitors and is sufficiently stable °..: °° 3 
without additives. The oil becomes unstable in the presence of metals (Cus: ! 
Fe and CuO), when the natural inhibitors are not sufficiently effective. i. 
The inhibitor DF-1 passivated the metals and raised the stability of the - 
oil to approximately the same value as in the absence of metals. — es 
bstracter's note; Complete translation. | ye a 
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ty AUTHORS : anin, P. I., Cheenyavekaya, Le F., Sher, V. Tay. 
ae -. Melent !yeva,. . 
| TITLE: On the mechanism of the ee action of additives 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 14, 1962, 536, abstract : 
.  @ 14M237 (Sb. "Prisadki k maslam i toplivam." M., 
i _ Gostoptekhizdat, 1961, 174 - 184) 


TEXT: The action of dialkyl-dithio phosphates of Ni ((I) di-n-butyl-, 
|. d@i-n-décyl- and di-n-octadecyl ‘thiophosphate) as model detergent ¢ 
additives to motor oils was studied. Surface tension isotherms were taken: 
. of solutions of(I)in benzene and heptane on the solvent ~ water interface; 
-also adsorption isotherms of (I) on carbon black suspended in toluene. ee 
These isotherms show that. I are surfactants and are adsorbed both on the «+ 
{ 


5 


hydrocarbon - water interface and on the surface of carbon black. Com-~- 
parisdn of electron microscope photographs (magnification x 15,700) of. 
carbon black collected from its suspensions in toluene with and without 
(I) shows that (I) prevent ager ettnat ion of particles of carbon black, 
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On the mechanism of the... . _ B166/B144.— Be. Ben 
satel t they separate large carbon black aggregates which have already 
eee aaated. The maximum:number of molecules of I adsorbed by one. '! 
particle of thermal black or channel black is calculated from the average: 
| diameter of the particles of carbon black in suspension, determined from - 
| the photograph (720 R for thermal black and 306 & for channel black), and 
from the maximum quantity of adsorbed (I); the following respective | ee 


| values being obtained: 47-7°10" -and 10.2°104 molecules for di-n-butyl- 
dithio phosphate, 20.5+10! and 723-104 molecules for di-n-decyl-dithio 
} 


\ phosphate, 17.5410! and 567°104 molecules for di-n-dioctadecyledithio 9° 
. .-phosphatd. The' stabilization. of a suspension of carbon black in te ‘uene 
in the presence of (I) was studied by determining the full sedimentation -~ 
time of the carbon black. when at rest, or. by centrifuging and determining ~~ 
the change in the concentration of carbon black in suspension with tiwe. 
fy It was found that; (I) have a considerable stabilizing effect even at a 
a concentration of 0.1%, whereas the disulphide L(C, gH, 70) ,P(S)5 -\,, which 


has a similar structure, produces almost none of this effect and ixuarts 
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no detergent properties to motor oils. Di-n-octadecyl-dithio phos phate 
of Zn is considerably less active as a stabilizer of a suspension of: = 3 

carbon black than di-n-octadecyl-dithio phosphate of Ni, which corresponds. 
‘to their relative detergent efficiency.in motor oils, It is concluded =! - 
that detergent additives, which should more correctly be called. 

dispersive additives, in motor oils are adsorbed on the surfaces of oil- 
cele particles’ which form when the oil is working, whereby they -- | 
prevent these. particles flocculating and also prevent their deposition on 
parts of the engine. 31 references. See also RZnKhim, 1962, 5M219. 
~[abstrartenss note: Complete translation] ie ee ae 
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RAL : oe 
AUTHORS; Sanimy Py ZopULtyanovay Ay Ve Poa 
- PITLE: | Organo-phosphorus compounds which decrease frictional wear. 


ta Mechanism of action 
PERIODICAL: peferativnyy zhurnal. Khimiya, no. 6, 1962, 54 
6M253 (Sb. "prisadki k maslam i toplivam". Mry . 


Costoptekhizdat, 1961, 189-197) 


0, abstract 


Text: A study of the anti-wear properties of trioctadeayl phosphite (I)y 3 
tributyl phosphite (II); and tributyl trithiophosphite (III). 0.02 moles } 
were heated in a stream of dry Nos and the decomposition products in the 
bed in suitable solutions. I begins to decompose 


at~240°C, decomposition being effectively complete at 250-260'C. II. 

‘ghowed an jnduction period of ~ 2 hours at 240°C, and was almost completely 
decomposed in 2 hours ‘at 270°C. | Both decompositions are described py the. 
equation A(C Hoy, 40)3P > 3HsPO, + PH + 120, Hoy Tributyl trithiophosphite 


effluent N, were absor 
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' decomposition of phosphites used a 


: 8/081 /62/000/c06/084/117 
Organo-phosphorus compounds which ... B167/B101, el 
decomposes at 250-280° by the process 4(,Hy8) P—95H, PS, + PES + 120 4g 


2H,PS,— 34,8 + PS, The attack on metals by the PE, evolved from the 
8 anti-wear additives was demonstrated: 
by carrying out decompositions of I (4 g) in the presence (4 @) of feo 


reduced Fe, Fe,0,. reduced Cu, and CuO (211 in powder form). Decomposition 
occurred at 250-260°C, except in the Cud experiment (210-225°C); only 
0-109 of the theoretical amount of PH. was actually evolved, the -remainder 
being detected quantitatively as phospiude P in the non-volatile residue _ 
of the Fe experiment. In the other experiments, P. was quantitatively © 
determined in the non-volatile decomposition residues. II decomposed’ in 
the presence of the.same metals and oxides, also forming metallic. fees 
phosphides. With Cu and cud the reaction temperature was lower than in the 
case of I (140-190°). |Avstracter's note: Complete translation. ] Ses 
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AUTHORS: Kusakov, M. M., Samins Pe Ie) Razumovskaya, Bs Ass 
Ul'yanova, Ae Vey Dekartov, A. P. 


TITLE: Investigation of the mechanism of interaction of tributyl PE 
trithiophosphite in a hydrocarbon medium with thin layers of | 
copper by the radioactive indicator method - par 


PERIUDICAL: Referativnyy zhurnal. Khimiya, no. 5, 1962, 527s 
; abstract 5209 (Sb- “prisadki k maslam i toplivam".  - 
M., Gostoptekhizdat, 1961, 207-213). : 


TEXT: An investigation is made of the kinetics of the interaction of acs 
- gributyl trithiophosphite (I) solutions Labeled with 3°, pe apo), cin os oy 
the naphtheneparaffin fraction of 170-20. (MS-20) ofl at temperatures from 


70 to 430°C with thin layers of copper (from 70 to 14000 &), obtained by 
the method of evaporation copper in vacuum and deposited on a degreased 
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glass; concentration of I in oil is 0.1 moles/liter. It is shown that 

in the interaction of the solution I with copper films are formed which 
contain S, P, and C. {It -is assumed that I, on reacting with copper at an... 
increased temperature, decomposes according to the equation «1° eee 
8I 7 2?H, + 96 ,Hy SH + 150 He + 3P 585° The separated C Hy SH with copper 


“forms (CHS) 3cu which, at an increased temperature, decomposes into 


cuS + 2¢,H, + HS, and PH, with copper forms phosphide. It is concluded aes 


that the films which are formed in the interaction of I with copper contain —~ . 
sulfide, phosphide, and mercaptide of copper, and the product of reaction «= 
of the hydrocarbon radical I with copper. fAbstracter's note:. Complete ..- 
translation.| : 
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AUTHORS: Sanin, P.1., Vippers A-B+s Sher, V.V-» and 
_Kleymenova, Zeke ; ; 


TITLE: investigation of the simultaneous effect f additives” 20" 
of cot ise rates and dialkyidithiophosphat¢ metals 
‘PERIODICAL: Khimiya i tekhnologiya topliv i masel, no.1l, 1961, 
19-23 = 


TEXT 3 phe effects have been studied of adding simultaneously | 
thiophosphate and sulphonate additives to oils for high-speed | 
engines. The pase oil studied was Cc -8 (ps-8), which contains 

86% distillate and 14% residue from high-suiphur crudes. The. 
additives were the following dialkyidithiophosphates: WAo-T 
(pF=-I) which is a barium salt derived from nigh-molecular weight 
alcohols (C20 ~ Cok)>s and IS-Ir (pF-II) which is a zinc salt— 
derived from isobutyl and isooctyl alcohols; and the following 
sulphonates 3’ A3KW-5 (AzNII-5) a barium salt of sulphonated —. 
petrolatum, and Ch-3.-(SsB-3) 4 parium salt of the acid obtained by 
sulphonating selectively refined diesel oil. “The base oil © 
properties were studied and measurements repeated on addition of We 
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Investigation of the simultaneous ..-+ = £939/E135 : te ee 
each additive individually (AzNII-5 up to 3%, SB-3 up to 10%, and. 

the DF- additives ap to 3.5) and then, on addition of each of the 
_spulphonates along with each of the dithiophosphates. ‘Tests were 
carried out (results being quoted on Soviet test methods) on: 
thermal oxidation stability (as minutes at T9509), detergency in 
‘units" on apparatus [738 (PZvV), de-emulsifying power (in % of 
unseparated emulsion), corrosivity (g/m2 on apparatus ik -2 (DK=2); 
and critical load (Pg, kg). It was found that addition of 
1-2% dithiophosphate additive along with 3% sulphonate additive 

gave much better improvement than even 10% of sulphonate alone, 

Tt was found that DF-I was more effective than DF-II in all | 

respects except anti-wearj; the optimum concentration of DF-I-is 

1% but for anti-wear, DF-II is necessary, the optimum being 2% 

All these results refer to addition with sulphonates. 

A detailed analysis was made of oxidation, adsorbing the tested 

oils in silica gel and desorbing in benzyl alcohol. SB-3 ; 
inhibited formation of carbenes and carboids, but AZNII-5 is a ‘4 
pro-oxidant, favouring combination of resins with oxy-acids; in 

their presence, both DF- additives were strong anti-oxidants, 
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greatly reducing the formation of insoluble matter, 
There are 3 tables and 5 Soviet-bloc references, 


ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR 
(Institute of Petrochemical Synthesis, AS USSR) | 
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pI.) Gharnyavekaya, Le Fo ‘Sher, V. V3 Melent'yova,NoVs 
TITLE: The mechanism of the action of additives.\\ On the mechanism of the 
detergent action of additives. N as : ae Sie ae 


AUTHORS: - Sanin, 


ISOURCE: Prisadkt. kimasiam_1_toplivam} _ 4 
soveshchanlya. Moscow, 


e TOPIC TAGS: lubricant, lubrication, additive, detergent, detergence, dispersive oa 
. ldispergator, peptizing, agent,. peptizator, suspension, adsorption, adsorptive 
tereulation, Ni, dialkyldithiophosphate, toluene. | ee say 


ABSTRACT: ‘This paper combines an extensive literature survey on the mechanis 
of the detergent action of additives with the description of an investigation of the | eB 
‘mechanism of dispersive additives. The major. portion of the investigation was |. 
‘performed with multipurpose additives of the type of the dialkyldithiophos phates 
i(DADTP) of metals and, especially, of DADTP of Ni, which, as some of the authors - 
‘have shown previously, exhibit strong detergent qualities. The use of additives 


: lconsisting of a single compound eliminated the effect of unknown components which! : 
{ jordinarily e f DADTP of Ni were on 


ere 


xist in technical additives. Additives of the type 0 
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‘ Iselected also, because their hydrocarbon solutions have a specific (violet) hue, at! 
. fact that was utilized for the quantitative colorimetric determination of the concen-| 
tration of the additive in adsorptional tests, The paper reports an investigation of} _ 
‘ ‘the surface activity of NI-DADTP, It is concluded that the Ni-DADTP is a surfaces... 
active substance and can be adsorbed from a hydrocarbon medium onto the inter-| . 
. ‘face between a hydrocarbon medium and water; it can also be adsorbed on the sur. | 
. face of hydrocarbon particles and soot, Such adsorption prevents the sticking’ : 
(aggregation, flocculation) of soot particles and produces the dispersion (peptization)  . 
‘of enlarged soot particles already formed. In effect, the adsorption causes the soot 
‘particles to be covered with a layer of Ni-DADTP molecules. Thereupon the affinity = | 
‘of the particles to oil is sharply improved, and the suspension as a whole remains, 
‘stabilized. Photographs were taken of soot preparations obtained from soot sus- Tae 
‘pensions in toluene with and without any DADTP additive. An EM-100 electron mi-: .- 
croscope with 15,700x magnifying power was used. The electron-microscope photo- © As 
‘graphs permitted the determination of the mean magnitude of the soot particles and 
the mean number of molecules adsorbed on an averaged soot particle, The number)" 
of particles in percent of the total was plotted versus the particle diameter. In sum- - 
mary, it is concluded that the global action of additives consists in the increased ae 
dispersivity of the oily suspension formed during the operation of the engine and the.” 
* stabilization of that suspension, In other words, a process of the adsorptional dis-. ; 
pe see of the insoluble products in the oil is observed, Inasmuch as, during the i 
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